ACAT inhibitor F-1394 prevents intimal hyperplasia induced by balloon injury in rabbits.
Acyl-CoA:cholesterol acyltransferase (ACAT) is thought to contribute significantly to lipid deposition in macrophages, which subsequently leads to the initiation and progression of atherosclerosis. The aim of the present study was to examine the influence of hypercholesterolemia on arterial hyperplasia induced by endothelial denudation and the direct effect of ACAT inhibition on lesion formation. Rabbits were fed either a cholesterol diet or a regular diet for 4 weeks, and then the left common carotid arteries were denuded of endothelium. After the operation, all rabbits were kept on the regular diet for 2;-6 weeks. Two weeks after the denudation, the degree of intimal thickening and the number of proliferating cells (which were immunohistologically identified to be smooth muscle cells) were similar in hypercholesterolemic and normolipidemic rabbits. After that, both parameters progressively increased in hypercholesterolemic rabbits but declined in normolipidemic rabbits. Macrophages were apparent in the lesions only in hypercholesterolemic rabbits. Next, the effect of the ACAT inhibitor, (1S,2S)-2-[3-(2,2-dimethylpropyl)-3-nonylureido] cyclohexane-1-yl 3-[(4R)-N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionate (F-1394), on neointimal formation in hypercholesterolemic rabbits was examined. Oral administration of F-1394 significantly reduced neointimal thickening and the extent of macrophages in lesions without affecting serum cholesterol levels. These results suggest that hypercholesterolemia causes macrophage-derived foam cell accumulation in lesions, and that the progression of lesions is accelerated by the presence of macrophages. Moreover, the study shows that F-1394 prevents neointimal formation even in the presence of hypercholesterolemia, indicating that F-1394 may be useful for treating restenosis after percutaneous translumenal coronary angioplasty in hyperlipidemic patients.